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This application is based on Patent Application No. 
2001-18586 filed January 26, 2001 in Japan, the content 
of which is incorporated hereinto by reference. 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to a mobile station 
for setting a transmission power limit (maximum 
transmission power) and transmitting a signal in 
accordance with the transmission power limit, a 
communication system comprising the mobile station, and 
a transmission method for transmitting a signal at a mobile 
station. 

DESCRIPTION OF THE RELATED ART 

In mobile communication of prior art, a limit for 
the transmission power of a mobile station is determined 
in consideration, for example, of a coverage area. In such 
a case, only one transmission power limit is set regardless 
of the mode of use for the mobile station, required quality 
for communication, or the like. 

SUMMARY OF THE INVENTION 
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Generally, required transmission power varies 
depending on a signal to be transmitted and received. For 
example, compared to voice communication, communication 
of data and moving images requires a higher speed and 
quality, and therefore greater transmission power. With 
increase in the transmission power to which a mobile 
station is adapted, that is, with a higher transmission 
power limit, regardless of whether or not communication 
is performed, the current consumption within the mobile 
station also becomes greater. For this reason, the 
transmission power limit may be normally kept low, 
increasing it to a higher level only when necessary. In 
this manner, power consumption of a mobile station may be 
reduced, allowing the mobile station to have a prolonged 
standby time. 

Thus, an object of the present invention is to set an 
appropriate transmission power limit for a mobile station. 

To achieve the above described object, in the first 
aspect of the present invention, there is provided a mobile 
station, comprising: transmitting means for transmitting 
a signal; and transmission power limit setting means for 
setting a transmission power limit based on a shape of the 
mobile station, wherein the transmitting means transmits 
the signal in accordance with the transmission power limit 
set by the transmission power limit setting means. 
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Here, the transmission power limit setting means may 
set the transmission power limit either for voice 
communication or for moving image communication. 

In the second aspect of the present invention, there 
is provided a mobile station, comprising: transmitting 
means for transmitting a signal; and transmission power 
limit setting means for setting a transmission power limit 
based on whether or not an external device is connected 
to the mobile station, wherein the transmitting means 
transmits the signal in accordance with the transmission 
power limit set by the transmission power limit setting 
means . 

Here, the external device may be one of an external 
camera, a personal computer, a viewer, and a PDA. 

Here, the transmission power limit setting means may 
set the transmission power limit either for voice 
communication or for moving image communication. 

In the third aspect of the present invention, there 
is provided a mobile station, comprising: transmitting 
means for transmitting a signal; and transmission power 
limit setting means for setting a transmission power limit 
based on whether or not an external device is connected 
to the mobile station, and a shape of the mobile station 
and/or a shape of the external device, wherein the 
transmitting means transmits the signal in accordance with 
the transmission power limit set by the transmission power 
limit setting means. 
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Here, the external device may be one of an external 
camera, a personal computer, a viewer, and a PDA. 

Here, the transmission power limit setting means may 
set the transmission power limit either for voice 
communication or for moving image communication. 

In the fourth aspect of the present invention, there 
is provided a communication system, comprising: a mobile 
station and an external device connectable to the mobile 
station, wherein the mobile station comprises, 
transmitting means for transmitting a signal, and 
transmission power limit setting means for setting a 
transmission power limit based on a shape of the mobile 
station, and wherein the transmitting means transmits the 
signal in accordance with the transmission power limit set 
by the transmission power limit setting means. 

in the fifth aspect of the present invention, there 
is provided a communication system, comprising: a mobile 
station and an external device connectable to the mobile 
station, wherein the mobile station comprises, 
transmitting means for transmitting a signal, and 
transmission power limit setting means for setting a 
transmission power limit based on whether or not an 
external device is connected to the mobile station, and 
wherein the transmitting means transmits the signal in 
accordance with the transmission power limit set by the 
transmission power limit setting means. 
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In the sixth aspect of the present invention, there 
is provided a communication system, comprising: a mobile 
station and an external device connectable to the mobile 
station, wherein the mobile station comprises, 
transmitting means for transmitting a signal, and 
transmission power limit setting means for setting a 
transmission power limit based on whether or not an 
external device is connected to the mobile station and a 
shape of the mobile station and/or a shape of the external 
device, and wherein the transmitting means transmits the 
signal in accordance with the transmission power limit set 
by the transmission power limit setting means. 

In the seventh aspect of the present invention, there 
is provided a transmission method for transmitting a signal 
at a mobile station, comprising the steps of: setting a 
transmission power limit based on a shape of the mobile 
station; and transmitting the signal in accordance with 
the set transmission power limit. 

Here, the step of setting the transmission power 
limit may set the transmission power limit either for voice 
communication or for moving image communication. 

In the eighth aspect of the present invention, there 
is provided a transmission method for transmitting a signal 
at a mobile station, comprising the steps of: setting a 
transmission power limit based on whether or not an 
external device is connected to the mobile station; and 
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transmitting the signal in accordance with the set 
transmission power limit. 

Here, the external device may be one of an external 
camera, a personal computer, a viewer, and a PDA. 

Here, the step of setting the transmission power 
limit may set the transmission power limit either for voice 
communication or for moving image communication. 

In the ninth aspect of the present invention, there 
is provided a transmission method for transmitting a signal 
at a mobile station, comprising the steps of: setting a 
transmission power limit based on whether or not an 
external device is connected to the mobile station, and 
a shape of the mobile station and/or a shape of the external 
device; and transmitting the signal in accordance with the 
set transmission power limit. 

Here, the external device may be one of an external 
camera, a personal computer, a viewer, and a PDA. 

Here, the step of setting the transmission power 
limit may set the transmission power limit either for voice 
communication or for moving image communication. 

According to the foregoing configuration, an 
appropriate transmission power limit may be set for a 
mobile station. 

The above and other objects, effects, features and 
advantages of the present invention will become more 
apparent from the following description of embodiments 
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thereof taken in conjunction with the accompanying 
drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram showing an example of a 
configuration of a mobile station according to the first 
embodiment of the present invention; 

FIG. 2 is a flow chart showing an example of a process 
at a mobile station according to the first embodiment of 
the present invention; 

FIG. 3 is a diagram illustrating how a mobile station 
may be folded; 

FIG. 4 is a diagram showing an example of a 
configuration of a mobile station according to the second 
embodiment of the present invention; 

FIG. 5 is a diagram illustrating how connection 
between a mobile station and an external camera may be made; 

FIG. 6 is a flow chart showing an example of a process 
at a mobile station according to the second embodiment of 
the present invention; 

FIG. 7 is a diagram showing another example of a 
configuration of a mobile station according to the second 
embodiment of the present invention; 

FIG. 8 is a diagram showing another example of a 
configuration of a mobile station according to the second 
embodiment of the present invention; 

- 7 - 

Express Mail No: EL92063758 1 US 
Mailing Date: January 24, 2002 



FIG. 9 is a diagram showing an example of a 
configuration of a mobile station according to the third 
embodiment of the present invention; 

FIG. 10 is a diagram illustrating how connection 
between a mobile station and a personal computer may be 
made ; and 

FIG. 11 is a flow chart showing an example of a 
process at a mobile station according to the third 
embodiment of the present invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

In the following, the present invention will be 
described in detail with reference to the drawings. 
(First Embodiment) 

FIG. 1 is a diagram showing an example of a 
configuration of a mobile station according to the first 
embodiment of the present invention. A mobile station 100 
according to this embodiment has an antenna 102, a 
transmitting/receiving unit 104, a transmission power 
limit setting unit 106, a control unit 108, a memory unit 
110, a shape change detection unit 112, and a camera unit 
(built-in camera) 114. The mobile station 100 may 
transmit moving images (data) obtained with the camera unit 
114. 

The control unit 108 controls, among other things, 
a transmission power limit. The transmission power limit 
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setting unit 106 sets a transmission power limit in 
accordance with an instruction from the control unit 108. 
The transmitting/receiving unit 104 communicates for 
example with a base station via the antenna 102. In such 
a case, it transmits a signal to the base station in 
accordance with the transmission power limit set by the 
transmission power limit setting unit 106. 

In the memory unit 110, a transmission power limit 
Pv for voice communication and a transmission power limit 
Pm (>Pv) for moving image communication are stored in 
advance. While in this embodiment transmission power 
limits for voice communication and moving image 
communication are stored, communication types may be 
classified in other ways and transmission power limits may 
be stored accordingly. Also, transmission power limits 
for three or more communication types may be stored. 

FIG. 2 is a flow chart showing an example of a process 
at a mobile station according to this embodiment. 

The mobile station 100 (the control part 108) 
according to this embodiment determines a transmission 
power limit based on a shape of the mobile station 100 (step 
S101) . That is, when the mobile station 100 is not folded, 
thus presenting a shape that may be considered as allowing 
the user to hold it in hand to bring the speaker close to 
the ear for voice communication, the transmission power 
limit will be set to the one for voice communication, Pv. 
On the other hand, when the mobile station 100 is folded, 
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presenting a shape from which moving image communication 
may be anticipated, the transmission power limit will be 
set to the one for moving image communication, Pm. Other 
shapes from which a mobile station is expected to perform 
moving image communication are such as when the mobile 
station is standing by a support. 

FIG. 3 is a diagram illustrating how the mobile 
station 100 may be folded. The control unit 108 recognizes 
a change in shape via the shape change detection unit 112 
when the mobile station 100 is folded or when it is returned 
to the original state (unfolded state) . 

The mobile station 100 transmits a signal in 
accordance with the set transmission power limit (step 
S102) . 

(Second Embodiment) 

FIG. 4 is a diagram showing an example of a 
configuration of a mobile station according to the second 
embodiment of the present invention. A mobile station 200 
according to this embodiment has an antenna 202, a 
transmitting/receiving unit 204, a transmission power 
limit setting unit 206, a control unit 208, a memory unit 
210, and an interface 216. An external camera 250 may be 
connected to the mobile station 200. 

FIG. 5 is a diagram illustrating how connection 
between the mobile station 200 and the external camera 250 
may be made. The connection between the mobile station 
200 and the external camera 250 may be made via interfaces 
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216 and 252. The control unit 208 recognizes a change in 
connection via interface 216 when the external camera 250 
is connected to or disconnected from the mobile station 
200. The mobile station 200 may transmit moving images 
obtained with the external camera 250. 

The control unit 208 controls, among other things, 
a transmission power limit. The transmission power limit 
setting unit 206 sets a transmission power limit in 
accordance with an instruction from the control unit 208. 
The transmitting/receiving unit 204 communicates for 
example with a base station via the antenna 202. In such 
a case, it transmits a signal to the base station in 
accordance with the transmission power limit set by the 
transmission power limit setting unit 206. 

In the memory unit 210, a transmission power limit 
Pv for voice communication and a transmission power limit 
Pm (>Pv) for moving image communication are stored in 
advance. While in this embodiment transmission power 
limits for voice communication and moving image 
communication are stored, communications types may be 
classified in other ways and transmission power limits may 
be stored accordingly. Also, transmission power limits 
for three or more communication types may be stored. 

FIG. 6 is a flow chart showing an example of a process 
at a mobile station according to this embodiment . 

The mobile station 200 (the control unit 208) 
according to this embodiment determines a transmission 
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power limit based on whether or not the external camera 
250 is connected to the mobile station 200 (step S201). 
That is, when the external camera 250 is connected to the 
mobile station 200, and hence moving image communication 
5 may be anticipated, the transmission power limit will be 
set to the one for moving image communication, Pm. On the 
other hand, when the mobile station 200 is not connected 
m to the external camera 250, and hence voice communication 

Kj may be anticipated, the transmission power limit may be 

j*: io set to the one for voice communication, Pv. 
W The mobile station 200 transmits a signal in 

Ly accordance with the set transmission power limit (step 

b S202). 

For connection between a mobile station and an 
+ is external device (such as an external camera), besides 
RJ physical connection, logical connection may be 

envisioned. 

FIG. 7 is a diagram showing another example of a 
configuration of a mobile station according to the second 

20 embodiment of the present invention. In FIG. 7, rather 
than the interfaces 216 and 252 for physical connection 
as shown in FIG. 4, interfaces 218 and 262 are employed 
for logical connection such as via infrared communication. 
Connection between a mobile station 230 and a external 

25 camera 260 may be made via the interfaces 218 and 262 to 
allow transmitting/receiving of a signal between the two. 



- 12 - 



Express Mail No: EL920637581US 
Mailing Date: January 24, 2002 



As an external device, besides an external camera, 
a personal computer, a viewer for displaying images, a PDA 
(Personal Digital Assistants), or the like may be 
envisioned. 

FIG. 8 is a diagram showing another example of a 
configuration of a mobile station according to the second 
embodiment of the present invention. In FIG. 8, rather 
than the interfaces 216 and 252 for connection between the 
mobile station and the external camera as shown in FIG. 
4, interfaces 220 and 272 are employed for connection 
between a mobile station and a personal computer. 
Connection between a mobile station 240 and a personal 
computer 270 may be made via the interfaces 220 and 272 
to allow transmitting/receiving of a signal between the 
two. 

Also, connection between a mobile station and a 
personal computer or the like may be made directly or via 
a communication cable. Also, infrared, radio, or the like 
may be used for the connection. 
(Third Embodiment) 

FIG. 9 is a diagram showing an example of a 
configuration of a mobile station according to the third 
embodiment of the present invention. A mobile station 300 
according to this embodiment has an antenna 302, a 
transmitting/receiving unit 304, a transmission power 
limit setting unit 306, a control unit 308, a memory unit 



- 13 - 



Express Mail No: EL920637581US 
Mailing Date: January 24, 2002 



310, and an interface 316. A personal computer 370 may- 
be connected to the mobile station 300. 

FIG. 10 is a diagram illustrating how connection 
between the mobile station 300 and the personal computer 
370 may be made . The connection between the mobile station 
300 and the personal computer 370 may be made via the 
interfaces 320 and 372. When the personal computer 370 
is connected to the mobile station 300 , the control unit 
308 recognizes the connection via interface 320. The 
mobile station 300 may transmit moving images obtained with 
the personal computer 370. Also, the personal computer 
370 shown in FIG. 10 has a built-in camera. 

The control unit 308 controls, among other things, 
a transmission power limit. The transmission power limit 
setting unit 306 sets a transmission power limit in 
accordance with an instruction from the control unit 308. 
The transmitting/receiving unit 304 communicates for 
example with a base station via the antenna 302. In such 
a case, it transmits a signal to the base station in 
accordance with the transmission power limit set by the 
transmission power limit setting unit 306. 

In the memory unit 310, a transmission power limit 
Pv for voice communication and a transmission power limit 
Pm (>Pv) for moving image communication are stored in 
advance. While in this embodiment transmission power 
limits for voice communication and moving image 
communication are stored, communications types may be 
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classified in other ways and transmission power limits may 
be stored accordingly . Also, transmission power limits 
for three or more communication types may be stored. 

FIG. 11 is a flow chart showing an example of a 
process at a mobile station according to this embodiment. 

The mobile station 300 (the control unit 308) 
according to this embodiment determines a transmission 
power limit based on whether or not the personal computer 
370 is connected to the mobile station 300, and a shape 
of the computer 370 (step S301) . That is, when the personal 
computer 370 is connected to the mobile station 300 with 
the cover of the computer 370 being opened, and hence moving 
image communication is anticipated, the transmission 
power limit will be set to the one for moving image 
communication, Pm. On the other hand, when the personal 
computer 370 is not connected to the mobile station 300, 
or when the cover of the computer 370 is not opened, and 
hence voice communication is anticipated, the 
transmission power limit will be set to the one for voice 
communication, Pv. 

When the cover is opened or closed at the personal 
computer 370, the control unit 374 recognizes the fact via 
the shape change detection unit 376. Then, the fact is 
reported to the control unit 308 of the mobile station 300 
via the interfaces 372 and 320. 
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The mobile station 300 transmits a signal in 
accordance with the set transmission power limit (step 
S302) . 

While in this embodiment, a transmission power limit 
5 is determined based on whether or not the personal computer 
370 is connected to the mobile station 300 , and a shape 
of the computer 370, a shape of the mobile station 300 may 
be taken into account in addition to or instead of a shape 
of the computer 370. 
io Also, a transmission power limit may be determined 

based on whether or not other external device is connected 

^ to the mobile station 300, and a shape of the mobile station 

« 

O 300 and/or that of the external device. 

As described in the foregoing, according to the 
is present invention, an appropriate transmission power 
limit may be set for a mobile station. Thus, power 
consumption of a mobile station may be reduced, allowing 
the mobile station to have a prolonged standby time. 

The present invention has been described in detail 
20 with respect to preferred embodiments, and it will now be 
apparent from the foregoing to those skilled in the art 
that changes and modifications may be made without 
departing from the invention in its broader aspects, and 
it is the intention, therefore, in the appended claims to 
25 cover all such changes and modifications as fall within 
the true spirit of the invention. 
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